Ground fruit bodies of Cantharellus cibarius (chanterelle) were extracted with dichloromethane and subjected to CC followed by preparative HPLC, which led to the isolation of glycerol 1,2-and 1,3-dilinoleates and glycerol tridehydrocrepenynate. Extraction of C. cibarius fruit bodies with ethanol or methanol afforded fatty acid ethyl or methyl esters as a result of esterification/transesterification reactions. Insecticidal activity of the isolated glycerides and esters was much lower than that of the crude extracts and chromatographic fractions suggesting a synergistic effect of some of the compounds present in the mixture.
Investigation of ethyl acetate extracts of C. cibarius fruit bodies have been carried out before revealing insecticidal and fungicidal activity [2e] . In continuation of this work we tried first to find biological activity in the volatile fraction isolated from the mushrooms. The sample obtained from the damaged chanterelle contained small quantities of about 20 compounds. Several aralkanes, such as 2-phenylundecane, 5-phenylundecane, 2-phenyldodecane, 5-and 6-phenyldodecane, 1-octen-3-ol and undecanal were detected. This fraction was not active against Musca domestica (house fly) and Blatta orientalis (cockroach) and was not further analyzed. The volatile fraction from chanterelle was isolated before by steam distillation [3a] .
Searching for non-volatile metabolites from the ethanol extract we first isolated linoleic, palmitic, oleic, and stearic acid ethyl esters, which was in good agreement with our earlier finding [1c]. Another compound detected was the ester of 14-dehydrocrepenyic acid (1). The corresponding acid was isolated before from C. cibarius [2a] . Then we isolated six further compounds by a combination of CC and HPLC, none of which has been found before in chanterelle; these are diglycerides 3 and 4, the triglyceride 2, and the inseparable mixture of triglycerides 5-7. Structures were established by NMR spectroscopy and ESI MS. When extraction of the ground fruit bodies was carried out with methanol the methyl esters were formed. This result indicated that the esters were artifacts, products of enzyme catalyzed esterification or transesterification during the isolation of the metabolites from chanterelle. CI and EI mass spectra on AMD M-40, ESI mass spectra on LCT (Micromass) and Mariner (Applied Biosystems).
Fungal material extraction and isolation: Fruit bodies of
Cantharellus cibarius were collected in the vicinity of Warsaw, Poland, identified by a mycologist, and a sample deposited (voucher specimen number WA 0000017775) at the Herbarium Universitatis Varsoviensis. For isolation of non-volatile metabolites, 2 extraction methods were applied. In the first, the fruit bodies (ca 1.8 kg) were ground, left for 30 min., stirred in ethanol (ca 800 mL) for 7 h at room temperature and left overnight. The mixture was filtered and the mushrooms extracted twice in the same way. The combined extracts were concentrated under vacuum, dissolved in 50% ethanol and extracted with ethyl acetate. The EtOAc fraction was subjected to CC on silica gel using CH 2 Cl 2 , mixtures with acetone, and methanol. In the second method, the mushrooms were extracted with CH 2 Cl 2 to avoid esterification. The combined extracts were concentrated in vacuo, dissolved in 50% ethanol and extracted with CH 2 Cl 2 , which was treated with an excess of CH 2 N 2 to transfer quantitatively all the free fatty acids into their methyl esters. The CH 2 N 2 treated extract (2.1 g) was first chromatographed on neutral alumina (50 g) using CH 2 Cl 2 as eluent and then fractionated into several fractions on a silica gel column. Fraction 3 contained compound 1 (6 mg), methyl 14,15-dehydrocrepenynate (methyl octadeca-9Z,14Z-dien-12-ynoate [3b], which was isolated by preparative-HPLC using a normal-phase column (5  Kromasil SiO 2 , 20 mm x 300 mm); diethyl ether/n-hexane 1:10. Preparative-HPLC (7% of diethyl ether in n-hexane) of fraction 4 led to the isolation of glycerol tridehydrocrepenynate (2) [3c]. Further elution with diethyl ether/n-hexane (1:9) afforded a mixture of triglycerides (5-7). Finally elution with n-hexane/diethyl ether (6:4) afforded the diglycerides 3 and 4 and ergosterol. Biological assays: Bioassays were performed with 4-5 day old females of the domestic fly, Musca domestica, and 21 day old nymphs of cockroach, Blatta orientalis. The active ingredients were applied in aqueous acetone (1% by volume) to the dorsal plate (2.5 L, per fly and 5 L per cockroach). Treated insects were placed in groups of 15 in Petri dishes and provided with nutrient medium. Each test was repeated 3 times and mortality percentage was recorded after 24 h.
